Abstract. Estuary of the river that leads to the reservoir has characteristics include: relatively flat, there is a change in the increase of wet cross-sectional area and backwater. The backwater will cause the flow velocity to be reduced, so that the grains of sediment with a certain diameter carried by the flow will settle in the estuary of the river. The purpose of this research is to know the distribution and sedimentation pattern at the river estuary that leads to the reservoir with the change of water level in the reservoir storage, so the solution can be found to remove / reduce sediment before entering the reservoir. The method used is the experimental, by making the physical model of the river estuary leading to the reservoir. This study expects a solution to reduce sedimentation, so that sedimentation can be removed / minimized before entering the reservoir. This research tries to apply bypass channel to reduce the sedimentation at the river estuary. Bypass channels can be applied to overcome sedimentation at the river estuary, but in order for the sediment to be removed optimally, it is necessary to modify the mouth of bypass channel and channel angle.
Introduction
The sedimentation process and pattern of the river mouth leading to the reservoir is influenced by the basic sediment and river currents. The estuary of the river that leads to the reservoir has characteristics such as: relative ramps, there is a change in the increase of the wetland area, the backwater due to the water level of the reservoir storage, causing the flow velocity to decrease. This sediment reduces the channel's inflow capacity, which will finally affect the distribution and sedimentation pattern of the reservoir. Sedimentation in reservoirs will be result in decrease in reservoir storage capacity and functional life of reservoir and decrease of water quality of reservoir that will affect the performance and operation of reservoir. [1] The purpose and objective of this research is to know the distribution and sedimentation pattern at the river estuary to the reservoir with the change of water level in the reservoir storage, so that solution or alternative can be found to reduce / remove sediment from the estuary of the river. In the experiment try to apply bypass channel to reduce sedimentation at the river estuary.
Literature Review

Sediment Dynamics on the Reservoir delta
Sediments in the delta area at the highest water level of the reservoir can cause gradation (deposition) upstream of the reservoir. This sedimentation reduces the channel's inflow capacity. Delta deposits are also the most visible part of the reservoir sedimentation. Reservoir deltas have the following basic characteristics [2]: a) There is an abrupt change between the slope of the topset and foreset deposits. b) Sediment particles on the topset bed are coarser than on the foreset beds, and there is an abrupt change in the particle diameter between the topset and foreset deposits. c) The elevation of the transition zone from the topset to the foresets bed depends on the reservoir operating rule and pool elevation.
In deep reservoirs which have been operated at different levels, distinct deltas may be formed at different water levels. Reservoir deltas always grow in the downstream direction, and in some cases their vertical and upstream growth may also be significant. Because the upstream area of the reservoir is shallow and has little storage capacity the longitudinal growth of the delta may initially be very rapid. As the delta progresses downstream into deeper and wider portions of the reservoir, its rate of longitudinal growth slows. As the delta advances downstream, the topset and foreset deposits prograde over previously deposited bottomset beds of finer sediments. This process can create alternating lenses of coarse and fine material as large events deliver coarse material deep into the impoundment, which may be subsequently overlaid by finer material. In general, fully penetrating cores in an extensively sedimented reservoir will reveal the finest sediment at the bottom, coarsening until the surface level is reached. Sedimentation patterns reflect transport processes in reservoirs and as information on sediment delivery and distribution processes, so that predictable types of service disruptions and possible remedial strategies can be predicted. Sedimentation patterns in each reservoir will vary, depending on hydrological conditions, reservoir pond geometry, inflow discharge and sediment grain size characteristics and reservoir operations. Bed load and coarse fraction of the suspended load will soon settle to form the delta deposit at the end of the reservoir, while the fine sediment with a lower settling velocity will be transported deeper into the reservoir (see Figure  1) . The presence of inflow from tributary, Decrease of reservoir water level, base landslides and extreme floods will cause the rough material to be transported to the normally deposited fine material zone, so that sedimentation or local variations will occur on the grain size of the sediment.
Initial sediment motion
The beginning of the Movement is important in the study of sediment transport, channel degradation, and stable channel design. Due to the stochastic nature of the sediment movement along the alluvial basis, it is difficult to define exactly whether the sediment particle flow conditions will begin to move. On channels with uniform grained sand material, which flows with certain discharges, the basic particles of the channel will surely experience a hydrodynamic force.
As the velocity and flow rates increase, the hydrodynamic forces that arise will increase in size, so that the particles can not survive and will begin to drift, where these are the so-called critical conditions or the beginning of movement. The force acting on a round sediment particle at the bottom of the open channel, which should be considered is the drag force FD, the lift force F L , the submerged weight of Ws and the resistance force FR. A sediment particle is at a state of incipient motion when one of the following conditions is satisfied:
where :
Most incipient motion criteria are derived from either a shear stress or a velocity approach. 
Critical Shear Stress
The results of research conducted by Shield on a flat base were the most widely used to estimate the critical condition of the initial movement of a particle. In the study the material is not uniform used size D 50 . Shield in his study found a relationship between critical drag force (ψ c ), critical shear stress (τ oc ), and critical shear velocity (U * c), as follows [3]:
In the above formula it is shown that the factors affecting the grain motion are shear stress, shear velocity, water mass densities of fluid and sediment, particle diameter, kinematic viscosity number and gravity. The Shield has depicted a graph showing a silent particle and begins to move (see Figure 3) . 
Sediment Control Strategy
Some opinions on strategies that can be done to control sediment according to some experts are as follows: -According to Auel and Boes, some measures that can be taken to control sedimentation are by reducing sediment yields, sediment routing, and sediment removal, as shown in Figure 4. [4] -According to Morris 
Research Methods
The method used in this research is the experimental method, with the physical model of the river estuary that goes to the reservoir, conducted in the field laboratory of "Balai Sungai Surakarta". To determine the movement of sediments on estuary river that to reservoir and the weight of the sediments coming out through the bypass channel, at an elevation of Low Water Level (LWL), Medium Water Level (MWL) and High Water Level (HWL), with variations of river flow discharge of 8 lt/s, 13 lt/s and 18 Lt/s. Observations or measurements are: flow velocity, flow depth, river flow discharge, outflow bypass channel, flow pattern, movement pattern and sediment contour after sediment flushing at the river estuary leading to the reservoir and the weight of sediment entering the reservoir and sediment out through the bypass channel.
Storage elevation on the medium water level (MWL) is the height of the reservoir water level parallel to the base estuary of the river mouth. Whereas the elevation of the reservoir at low water level (LWL) is set 1cm below the MWL and the elevation of the reservoir on the high water level (HWL) is set 1cm above the MWL.
Results and Discussion
Flow Patterns
The flow pattern in the series 0 and series 1 experiment is relatively similar, ie when the flow enters the stream the flow pattern forms a straight line along the river to the mouth of the river. Furthermore the flow enters to reservoir on a large area, the flow begins to twist to form the number eight and eventually breaks down after touching the wall of the reservoir boundary. As for series 1 when entering the branching flow will be divided, a small part of which goes into the bypass channel and mostly goes into the reservoir. The stream entering the bypass channel as it enters crashing the right wall then moves again crashing the left channel wall, so that the flow pattern line is tilted to the right and tilted to the left against the channel wall to the end of the channel bypass channel. (See Figure 7) . 
Sediment Flushing
In the sediment flushing experiments recorded data on the relationship between river flow discharge and outflow bypass channel (see table 1.). From the table it can be seen that the higher elevation of the reservoir storage, the outflow through the bypass channel will be greater. The greater river flow discharge, of course, the outflow through the bypass channel will be increase. So it can be estimated that with the higher elevation of the reservoir storage and the greater the river flow discharge, then the amount of sediment out through the bypass channel will be increase. The sediment flushing experiment was carried out for 60 minutes, with three variations of discharge (8 l/s, 13 l/s and 18 l/s), three variations of sediment thickness (5 cm, 7 cm and 9 cm) and three variations of reservoir storage (LWL, MWL and HWL). For the experimental results of sediment flushing can be seen in Table 2 . From the table and graph shows that the higher elevation of the reservoir storage, the sediment that goes into the reservoir decreases and the sediment out through the bypass channel increases. The greater the flow discharge in the river, the sediments entering the reservoirs and sediments out through the bypass channels are increasing. Likewise, with increasing sediment depth thickness, sediments entering reservoirs and sediments through the bypass channels are increasing. So to get more bypass channel outlet sediments, the elevation of the reservoir storage in HWL and with large river flow discharge.
For example the image of sediment contours after flushing for 60 minutes can be seen in Figure 11 (for series 0) and Figure 12 (for series 1). In this case the examples described are selected for flushing at 18 l/s flow discharge, and 9 cm of thick sediment deposition, as both are the largest discharge and largest thick deposits of the variations used in this study, in which the sediment contour image obtained, it is clear the difference between the reservoir storage LWL, MWL and HWL. In the series 0 experiment, at a flow discharge of 18 l/s with a sediment thickness of 9 cm, the LWL showed that sediment deposits entirely entered the reservoir (nothing left in the river). In MWL it appears that most sediment deposits enter the reservoir and only a small amount of sediment is left in the river. Here it appears the effect of backwater has appeared, but not so strong. While the HWL seen sediment deposit that are still left in the river, this is because the influence of backwater reservoirs storage on HWL is strong enough.
In the series 1 experiment, at a flow discharge of 18 l/s with a 9 cm thick deposit, it appears that the sediment LWL entirely enters the reservoir (nothing left in the river) and only a few enter the bypass channel. In MWL it appears that most sediment deposits enter the reservoir, only a small amount of sediment is left in the river, and only a few enter the bypass channel. This shows that the effect of backwater reservoirs storage in MWL has emerged, but not yet so strong. In the HWL it appears that most sediment deposits enter the reservoir, the sediments left in the river are slightly higher, and those that enter the bypass channel are slightly increased. This shows that the effect of backwater reservoir storage on HWL is strong enough. Thus, in order for the sediment that comes out more bypass channels, it is necessary to have a guidance structure in the form of submerge dike, to collect and direct the sediment into the bypass channel and the need to change the branching angle from α = 60 o to α = 45 o in order for more sediment to enter bypass channel. This is also supported by research conducted [8] which states that the maximum secondary flow stress occurs in the bend section with a transfer angle of 45 °. In addition, the transfer from the stream to the bypass channel angle made stream line, so sediment will be easier to enter the bypass channel. 
Conclusions and recommendations
Some conclusions can be mentioned here related to sedimentation at the mouth of the river that leads to the reservoir, namely: -In the sediment flushing experiment at the river estuary leading to the reservoir, the effect of reservoir backwater began to appear at the elevation of the MWL and the increasing backwater effect at the HWL elevation.
-The elevation of the reservoir storage strongly influences the sedimentation pattern occurring at the river estuary leading to the reservoir and also affects the amount of sediment in the river mouth that can be come out through the bypass channel.
-The experimental results show that the higher elevation of the reservoir storage, the sediment entering the reservoir decreases and the sediment that Submerge Dike goes through the bypass channels is increasing. The greater the flow discharge in the river, the sediments entering the reservoirs and sediments come out through the bypass channels are increasing. Likewise, with increasing sediment depth thickness, sediments entering reservoirs and sediments come out through the bypass channels are increasing. So to get more bypass channel outlet sediments, the elevation of the reservoir storage in HWL and with large river flow discharge.
To get the sediment deposition out through the bypass channel more optimally, the author's suggestion is that additional series modifications are needed, that is by adding a submerge dike, as a structure for collecting and directing the sediment into the bypass channel and the need for change the branching angle from α = 60 o to α = 45 o to allow more sediment into the bypass channel. In addition to the channel diversion from the stream to the bypass channel angle is made smooth or stream line, so sediment will be easier to enter the bypass channel.
